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1. SCOPE

* The present document contains the information needed to correctly use the TOF TCS hardware deveioped by CGS

in terms of;

e Shipmentihandiing
s Storage

e Operation

¢ Maintenance

For technical details on TOF TCS hardware refer to the applicable and reference documentation

2. DOCUMENTS

21 APPLICABLE DOCUMENTS

Rev.

AD Document Number Issue/Date Title/Applicability
1] AMS02-TN-004-CGS 5 02/03 na
12005
2 1/020/03/0 n/a 14/05 nfa
/2003
2,2 REFERENCE DOCUMENTS
RD Document Number Issue/Date Rev. Title/Applicability
1| AMS02-TN-CGS-007 Issue 2, 30/11/2005 AMS 120VDC and 28VDC HEATERS

DESCRIPTION

N

RICSYS-IC-CG3S-001

Issue 1, 04/05/2007

TOF THERMAL CONTROL SYSTEM
INTERFACE CONTROL DOCUMENT

RICSYS-TN-CGS-002

w.

Issue 1, 3/10/2005

TOF HEATERS AND THERMOSTATS
INTEGRATION DESCRIPTION
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3. ACRONYMS

AD Applicable Documents

AMS Alpha Magnetic Spectrometer (experiment)
CGS Cario Gavazzi Space

ECAL Electromagnetic Calorimeter (detector)
H/W Hardware

IF Interface

ID Identification
“MLI Multi Layer insulation

N.A. Not Applicable

PDS Power Distribution System

RD Reference Documents

RICH Ring Imaging Cherenkov (Detector)

TCS Thermal Control System

ToF Time of Flight (Detector)

VDA - Vacuum Deposited Aluminum : :
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4. TOF TCS HARDWARE IDENTIFICATION AND DESCRIPTION

The TOF detector hardware is composed of a set of 8 heaters patches (each patch hosts a main and a redundant
line), by their thermostats (8 in total), and by an ML! blanket surrounding both RICH and TOF.

411 TOF HEATERS AND THERMOSTATS

The heaters and thermostats electrical connections, dimensions, nominal resistance vaiues and general propetrties

are described in RD1.

They are briefly recalled below for quick reference.

BY AT
+120V ¢

-Y-setj
Figure 4-1: TOF heaters and thermostats wiring scheme (main and redundant lines)
PhS bus | POS Patch Paich Heater | Number of Patch Power Total power
Hne Heater resistance, patches | dimensions, | density @ consomption
: power @ at a . nun 126.5Vde, i 113Vde, W
Ti3v%de, W Wiem2
[ 1875 GE10 4 {2 sach 190x84 0,815 1,675nd+
Plane +1-Y} ' 3,75%2+
& & 375 3405 2{1 =ach BilhGh 0,005 7.5%2=38
lang ££Y1
8 75 1793 2{Teach BO0x50 003
: Plans +-X}

Figure 4-2: TOF heaters specifications; line B (redundant) is identical to Line A of table above
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412 TOF MLI
TOF MLI is composed of blankets covering the TOF and RICH lateral sides.
The blanket composition is the following:
1x Beta-Cloth
. 10x PETP spacer 'Platest, 5 gr/ m?, low outgassing, interleaved with
“8x VDA / 0,25 mil Mylar / VDA, perforated
1x 1 mil Mylar / VDA, perforated
X é £

W

MLI wrapping LOWER

TOF and RICH

Figure 4-3: MLI around the TOF and RICH detector

The MLI shall be fixed on the lower edge of the RICH c-shape profile to the upper rim of the RICH debris shield by
means of aluminium stand-offs. Then to the TOF surfaces.
The upper edge of this MLI blanket shall be interfaced with the ML blanket covering the conical flange.

The MLI between RICH and ECAL is to separate these two subdetector in order to avoid heat fransfer between
them. It belongs to the same MLI blankets system cited above '
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MLI wrapping RICH and LOWER TOF
(see next section)

MLI between RICH and ECAL

ECAL

Figure 4-4: ML{ between RICH and ECAL

The blanket is cut-to-fit directly on AMS'ﬂight model
It shall be fixed on Vacuum case and RICH primary structure.
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4.2 TOF MECHANICAL INTERFACES
TOF thermal hardware is glued onto the TOF mechanical boxes (see figure belo ).

The heaters location and therefore the STAY-OUT AREA is defined as the faces where heater films are glued, and
is shown in the following figures.

It is expressly forbidden to alter, rework, drill or modify in any way the TOF STAY-QUT

AREAS, defined as the faces where heaters are installed, without approval from CGS.

Figure 4-5: Lower TOF plane 3 +Y side heater location (blue patches), and example of a stay-out area (face
' hosting the heaters, highlighted inn red)
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Figure 4-6: Lower TOF plane 4 +X side heater location and example of a stay-'out area (face hosting the heaters,
highlighted in yelfow)

Thermostats are placed inside the box.
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4.3 TOF TCS ELECTRICAL INTERFACES

TOE Heaters and thermostats are cabled according to the wiring scheme reported in .RD3.

2 independent heater lines are provided (in fact, each heater is a dual element and hosts 2 heating circuits). This
allows power supply from the 2 AMS-02 lines, named Aand B The two heater circuits are also labeled as ‘Main and
Redundant circuits.

Meater leads are suitably labeled to allow their identification. The labeling of the heaters line is reported in RD3

TOF heaters nominal feeding voltage is 120VDC, Heaters have been designed to operate within the input voltage
range 113VDC to 126VDC.

In any case during the nominal life of the hardware (storage, during testing and operational), the input voltage of
the heaters shall be always kept below 126VDC.
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5. SHIPPING\HANDLING AND STORAGE

During the handling of the TCS HW through its own transportation container prevent excessive mechanical loads,
according to standard space hardware transportation loads. :

e  Prevent damage and shock to the equipment during fransportation.

The following environmental conditions shall be kept during the whole period of transportation:
s Temperature: -20 + +50°C :

¢ Humidity: 20 = 88 %

» Pressure: 959 + 1048 mbar.

The transport container shall not be left for more than 15 minutes when not kept in this type of environment.

The transport container shall not be exposed o direct sunlight or rain.

Desiccants shall be used to preserve the required level of humidity. Silica gel shall be completely enclosed inside its
dedicate packet in order to avoid any contamination with flight hardware.

Cushioning material must be used between the units and the outer container. The cushion material:

e Shall avoid the movement of the unit inside the container

s Shali reduce shocks on the unit

« Shall be made of materials which do not deteriorate or disaggregate, avoiding contamination of the unit.
» Shall avoid scratches or physical darage to the unit.

The TOF TCS hardware must be always shipped and stored inside a container able to protect the hardware from
unwanted contact with external objects that can damage the surfaces. The container must guarantee sufficient
cleanliness and the hardware must be wrapped in antistatic envelope. The same applies if the hardware is
temporary stored outside the container. In this case the environmental and cleanliness conditions must be as
follows:

Durin
envelope

Storage temperature in the 20+/-10 °C (-20++50°C during transportation)
Storage humidity 40-70 %RH (20 + 98 % during transportation)
. leaniiness level Visibly clean

The personnel who are in charge of handling and transportation of the hardware shall be skilled personnel for
" handling of space qualified hardware.
« During installation, and in all following phases, special case must be paid in order not to
damage the heaters surface, when the boxes are opened and the heaters are exposed. B

For handling of the TCS HW outside the transport container apply the following guidelines:

QE
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Wear gloves
Wear overall headgear and shoes cover suitable for the

appropriate to avoid ESD
Utilize wrist lace connected to the ground
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6. PRODUCT OPERATION (GROUND) AND LIMITATIONS

Units operations for ground activities have to be performed only by skilled personnel and run in & clean room area
(class 100000) and at standard ambient operation:

1. Temperature 22°C £ 3°C
2 Relative Humidity 50% + 10%
3. Pressure Ambient +1mbar

For operation during test and flight refer to appiicable test and flight operation procedures.

Unless otherwise specified apply the following operational limitations:

Never feed the heaters with a voltage larger than 126VDC

it is recommended to power the heaters only after they have been connected to their terminallg

blocks, unless it is strictly necessary to power single patches individually.

For ML! operation special care must be applied to avoid MLI layers damage.
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7. MAINTENANCE

The delivered hardware, once stored and handled according to the present document does not require on ground

maintenance. _
In case cleaning activity is requested use only isopropy! alcohol and cleaning towels

¢ Never use on the delivered hardware aggressive cleaning tools

s Use only isopropyt alcohol for cleaning .
s Perform regular visual inspections and in case of detected anomalies contact the supplier.
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